CD133+ endothelial progenitor cells as a potential cell source for a bioartificial glomerulus.
Development of a bioartificial glomerulus, a hemofilter in which the inner surface of hollow fibers is endothelialized, requires expandable, nonimmunogenic, antithrombogenic, and highly permeable endothelial cells. We used human umbilical cord blood CD133(+) endothelial progenitor cells (EPCs) to evaluate the feasibility of application of EPCs for bioartificial glomerulus. Numbers of adhered CD133(+) EPCs (adhered EPCs) was approximately 25 to 30 times as great in the expansion culture group as in the non-expansion group. Adhered EPCs had endothelial cell features, including the expression of CD31, Kinase domain region, von Willebrand factor, vascular endothelial-cadherin, positive for Ulex europeus agglutinin I staining, and up-take of acetylated low-density lipoprotein. Adhered EPCs secreted 6-keto-prostaglandin F(1alpha) identically to that secreted by human umbilical vein endothelial cells (HUVECs). The cells also expressed messenger RNA for phospholipase A(2), cyclooxygenase (COX)-1, COX-2, prostaglandin I(2) synthase, tissue plasminogen activator, and thrombomodulin (TM). TM protein in adhered EPCs properly activated protein C. Scanning electron microscopy revealed the suppression of platelet adhesion and aggregation on the surface of cell monolayer. Adhered EPCs treated with 50 microg/mL of cytochalasin B induced a larger diameter and a greater number of fenestrae, subsequently producing significantly more ultrafiltration than the non-treated cell. These results suggest that CD133(+) EPCs would potentially be applicable in bioartificial glomerulus.